INTRODUCTION
Traumatic dental injury (TDI) is considered a public health problem due to its high prevalence, occurrence at a young age, long-term involvement of the child and caretakers and costs due to follow-ups. According to the same author, one third of all preschool children have suffered at least one TDI [1] .
Dental traumas happen mostly in children between 1 and 3 years of age [2] [3] [4] . The greatest part of traumas takes place at children's homes and mainly due to falls [5] [6] [7] . In the primary dentition, the most common type of trauma in the dental tissue and pulp is crown fracture [8] [9] [10] , and in the periodontal tissue are intrusive luxations and avulsions [11] [12] [13] .
The severity of TDIs depends on the impact strength [14] . This force can be determined by some properties of objects against which teeth hit, such as: mass, velocity, and resiliency [15] . Therefore, besides the knowledge of aetiology, place and moment of the accident [16] , the type of surface against which teeth hit can also help dentists in the diagnosis and in the treatment. Studies have considered homes, schools, streets as places of accidents [4, 17] , however none of them have reported types of surfaces.
Until this moment, dental literature does not address studies on surfaces involved in traumatic injuries. Through this notion, preventive protocols can be improved in order to decrease the negative effects of these injuries to the primary and the permanent dentition. Sequels can occur to both primary and permanent dentitions [18, 19] . TDIs could be considered to be ranked to the fifth position when considered acute/chronic diseases and injuries worldwide [19] .
The aim of this retrospective study was to determine the prevalence of types of TDIs in primary anterior teeth and surfaces where traumas have occurred, as well as, to verify the existence of association between types of TDIs and surfaces.
METHODS
This study was approved by the Ethics Committee for research of the Pedro Ernesto University Hospital (Number of the approved protocol: 748-CEP/HUPE). All guardians signed an informed consent form.
Dental records from children assisted in the Pediatric Dental Trauma Clinic in the Rio de Janeiro State University (UERJ), between 2006 and 2016, were investigated. All children who are referred to the UERJ dental school due to a TDI attend this clinic. In this study only those dental records from children who had some TDI in the primary anterior teeth (upper and/or lower incisors and canines). Anterior teeth are most affected by TDI. The aged 0 to 96 months at the time of trauma were considered eligible for the study. Petti et al. [19] have recently published a metaanalysis in TDI worldwide in children and adults. Their results showed that the prevalence in primary dentition was 22.7% and in the permanent dentition on 12-year-olds children, the prevalence was 18.1%.
All patients were submitted to clinical and radiographic exams by undergraduates and supervised by a pedodontic teacher. Follow up visits were scheduled based on Malgren et al. [20] , which state that successors require monitoring until the crowns' full eruption. Data related to patients and TDIs, such as: age, gender, place and surface where traumas have occurred, aetiology as well as types of TDI were extracted from dental records, hence characterizing a retrospective study.
When a child had more than one type of TDI on the same tooth, the most severe one was considered for analysis. The following increasing order of severity was established by the authors to classify dental injuries: enamel cracking, concussion, subluxation, enamel fracture, crown fracture without pulp exposure, lateral luxation, crown fracture with pulp exposure, extrusive luxation, crown-root fracture without pulp exposure, root fracture, intrusive luxation, crown-root fracture with pulp exposure and avulsion. This severity order of dental injuries was established in order to simplify analyses when the tooth had more than one TDI.
Data were processed using SPSS software (SPSS Inc., Chicago, USA). Descriptive analysis and association between variables were accomplished. Kruskal-Wallis and U Mann-Whitney tests were used to verify the association between types of TDIs and types of surfaces. The level of significance was set at 95%.
The present study was carried out in compliance with ethical principles contained in the Declaration of Helsinki (2000), as well as with the compliance of Brazil's specific legislation.
RESULTS
Thirteen of the 496 dental records of children with TDI to the primary dentition were excluded because they did not have enough required information. Therefore, 483 dental records were included in this study, totalizing 786 traumatized primary anterior teeth.
Among included children, 240 (49.7%) were boys and 243 (50.3%) girls. The average age of the children at the time of trauma was 37.25 months (±18.62), ranging from 6 to 96 months of age. Table 1 shows the number of children according to age group.
The average number of primary anterior teeth with trauma for each child was 1.62 (±0.67), ranging from 1 to 3 affected teeth per patient.
Distribution of the frequency of TDIs' and TDIs' aetiology by age group, the greatest part of TDIs happened due to falls (83.2%), occurred at children's homes (71.2%) (table 2) and against ceramic surfaces (34%), cement (28.5%) and wood (11.2%) ( table 3) .
The number of affected teeth for each type of TDI is described in table 4. The most prevalent type of trauma in the dental tissue and pulp was enamel fracture (32.8%) and in the periodontal tissue was intrusive luxation (45.6%). Tables 5 and 6 show the association between types of TDIs and the three most frequent surfaces where traumatic injuries occurred. There was no association between the types of traumas in the dental tissue and pulp and the types of surfaces (table 5) . We observed a statistical difference between the average number of teeth that suffered lateral luxation and the types of surfaces (p= 0.030; Kruskal-Wallis test) (table 6). Besides that, there was a positive association between lateral luxations and ceramic surfaces (p=0.014; U Mann-Whitney test). Note: n: number of children with some traumatic dental injury in the primary anterior teeth (incisors and/or canines). Note: TDIs: traumatic dental injuries; n: number of children with some traumatic dental injury in the primary anterior teeth. 
DISCUSSION
Retrospective studies help to develop preventive programs [21] , which are necessary to reduce the frequency of TDIs in preschool children [22] . According to a meta-analysis on the incidence and prevalence of TDI worldwide, performed in 2018, this could be a neglected condition in the primary and the permanent dentition. An overall of one billion subjects have had at least one TDI to one of both dentitions [19] . Anterior teeth, including incisors and canines, in children ranging from zero to 8 years of age are most studied in TDI to the primary dentition [18, 23] .
This study showed that boys and girls were affected equally by traumas in the primary dentition, and this result is consistent with the current literature [5, 6, 15, 22] . Some studies [7, 11, 21] have also reported that the age group of 12-36 months had the highest frequency of TDIs. Most of traumas occurred at the children's homes due to falls [21, 24, 25] . Children among this age group do not have a good motor skill, which hampers them to do precise and safe movements [8] , being more susceptible to falls. Besides that, these children spend most of their time at home, which explains the high frequency of traumas at their houses [4, 14, 24, 25] . Consumers products associated to TDI in primary dentition up to 4 years of age were mostly related to falls against furniture/fixtures as beds, floor, stairs, tables and chairs. Age group 5 to 9 years old falls were mostly associated to recreation (monkey bars, scooters and swing set) and also to furniture/fixtures [26] . Authors in the present paper believe that the greatest part of TDIs occurred against ceramic surfaces, because this is a commonly used material in Brazilian homes.
Studies have also reported that the most prevalent type of trauma in the dental tissue and pulp was enamel fracture and in the periodontal tissue was intrusive luxation [2, 11, 27, 28] . This high frequency of intrusive luxations in the primary dentition can be explained by the resilience of the alveolar bones and the elasticity of the periodontal ligament [29] . Periodontal ligament, pulp and tooth fluids are responsible for the teeth's viscoelastic properties and protect the hard dental tissue whenever they are able to disperse the impact strength [30] . The present study showed a statistically significant difference between the average number of teeth that suffered lateral luxation and the types of surfaces, with a positive association with ceramic. One can imagine, based on the literature, that a perpendicular force applied to the tooth's crown can also displace the dental root laterally due to a pliable bone structure at a tender age and the viscoelasticity from the tooth and its periodontal ligament. The statistical analysis employed in this study cannot determine a cause and effect relationship between the different types of surface due to its sample size. It can only point out that lateral luxation had a higher frequency of occurrence when TDI occurred against a ceramic surfaces. Ergo, this is a limitation of the present study.
The type of TDI and its extension depends on the impact strength [14] . This force can be determined by some properties of objects against which teeth hit, such as: mass, velocity, and resiliency. It is well known that the greater the mass and the velocity, as well as, the lower resilience of an object, the greater the impact strength. As in most cases, the houses' floors are hard (i.e. ceramic), teeth absorb large part of the impact strength leading to severe injuries (i.e. luxations). The direction of the impact strength is other relevant factor which can affect the severity of injuries. This force occurs in different angles, but most of the time it is applied on the crown's buccal surface in a perpendicular direction to the root long axis leading to crown and/or root fractures [15] . Obviously, all these variables should be taken into consideration when analyzing TDIs and as a retrospective study, they pose as a limitation. Hence, strategies as child proofing the floor at day care centers, children's stores, playgrounds, children's hospitals and home environments might pose as a good alternative to help prevent TDI in young children.
CONCLUSION
According to this study, the most prevalent type of trauma in the dental tissue and pulp was enamel fracture and in the periodontal tissue was intrusive luxation. The majority of traumas occurred due to falls, at home and against ceramic surfaces. Although many factors are involved in traumas of the primary teeth, the results of this study showed that traumatic impact against ceramic surface was associated with high frequency of the lateral luxation. The harder are the surfaces of floors, more severe are injuries. Therefore, it may be a good strategy to have a softer flooring using more resilient materials at home, in public or private spaces upon which primarily children play or spent most part of their childhood in order to prevent TDI in younger children. 
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